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Abstract 
I studied the feeding ecology and leg morphology of I st through early 5th instar 
Brachycentrns solomoni to determine if they selectively feed on particular food types, 
whether this selectivity changes during .larval ontogeny, and if the 1norphology of the 
legs and associated structures change ontogenetically. Sa1nples of larvae and seston 
were taken simultaneously during each of the five instars. Food ite1ns found in the 
foregut contents and seston samples were grouped into 4 food categories: Chlorophyta, 
Diato1ns, Detritus, and Other. Selectivity for these food types was then detennined 
using Vanderploeg and Scavia's E* electivity index. Scc1nning electron microscopy 
was used to exan1ine leg n1orphology. 
I found that the setal n1orph0Iogy of the -legs does change ontogenetically, 
particularly between the. I st and 2nd instar. The larvae are pri1narily detritivores. 
When the detritus was adjusted for size using geometric area, a significant selectivity 
for detritus occurred in all larval instars. Using this method, selectivity for diatoms 
was also exhibited by I st, 4th, and 5th instar larvae~ no ontogenetic shift in diet 
selectivity was found to occur in the larval instars of B. solo1noni. 
When _geo1netric volµ1ne was used to adjust for detritus size differences, there 
was significant selectivity for diatoms in the ls.t and 5th instar larvae. Positive 
selectivity for detritus occurred in al_L but the I st instar. These data suggest -that there 
I 
are two ontogenetic shifts in diet selection by B. solo1noni. One shift occurre~ 
between the 1st and 2nd instars., a shift fro1n selectivity for diato1ns to detritus, and 
another occurred between the 4th and 5th instars, a shift fro1n selectivity for just 
detritus to a positive selectivity for detritus and diato,ns. 
Diato1ns were ingested 1nore frequently than all other algal types found in the 
diet. Non-diato1n chrysophytes were avo·ided in the diet, even when their abundance 
in the environ1nent increased. The predo1ninance of detritus 1n the diet of 
Brachycentn~s solo,noni suggests that this suspension feeder ,nay play an in1portant 
role in detrital proces_sing. 
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Patterns of Diet Selection in a Suspension Feeding 
Caddisfly, Brachycentrus solomoni Flint 
· (Trichoptera: Brachycentridae) 
INTRODUCTION 
Selective feeding occurs when the· proportions of food items being 
consumed are different than the proportions available in the environment. 
Although the term "selection" is usually taken to imply a behavi_oral 
rejection .of certain av~ilable food resources, its meaning here is synonymous 
with that which Cummins (1973) has given to ''res~ricted food intake". This-
terminology does not require that behavioral choice be involved. 
Selectiv~ feeding has received considerable attention in recent years 
from ecologists studying the feeding of a diverse range of organisms. These 
studies have helped to address questions relating to optimal foraging theory 
{Pyke et. al. 1977), resource partitioning (Schoener 197 4), and trophic· 
dynamics (Ivlev 1961, Porter 1977). 
The feeding ecology of zooplankton has been studied, with particular 
reference to their selectivity. Porter ( 1973, 1977) has found that selective 
feeding by zooplankton grazing on algae can actu_ally influence the 
community structure and succession of phytoplankton in a lake. She has 
also .found that as the seasonal succession of algal .species occurs ( the ref ore 
3 
changes in size, shape and form occur), the grazer zooplankton species in a 
lake change. This is, in part, due to the fact that zooplankton exhibit many 
different types of specializ~d feeding behavior. Food items may be retained 
or discarded on the basis of size, shape (Porter 1973, Williamson 1983, 
1987), prey behavior (Williamson 1983, 1987) and chemosensory cues 
(Porter 1977). These choices may be active (a behavioral choice is made) or, 
as is the case in many sieving filter feeders, passive (particle selection is 
ba~ed on the pore size of the filter). 
Stream dwelling macroinvertebrates have also been found to exhibit 
selective feeding. Arsufli and Suberkropp (1984; 1986) concluded that 
feeding preference in leaf shredding caddisflies is influenced ·by the type of 
fungi colonizing the leaves. Amphipods have also been found to exhibit 
selective feeding based on fungal tYPe (Barlocher and Kendrick 1973). 
The feeding .selectivity of net-spinning caddisflies has been directly 
observed (Peterson 1985, 1987). Larvae at different levels of satiation were 
given a ch9ice between detritus and Daphnia. Feeding selectivity was found 
to be inversely proportional to their hunger state. 
Selective feeding m_ay be influenced by ontogenetic changes that pccur 
in an organism. Decho and Fleeger (1988) have looked at ontogenetic 
feeding shifts in harpacticoid copepods. They report that these dietary 
shifts ar~ often a result of changes in the size, morphology and/or structure 
of the organism, and/or the developmental needs of the organism. Fish 
4 
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(Schmitt a·nd Holbrook 1984) and aquatic insects (Moore 1988, Hayashi 
1988) also exhibit these ontogeneti.c changes in food selection.. Werner and 
Gilliam (1984) have referred to such changesin an organism's resource use 
as its ontogenetic niche. 
Suspension feeders have evolved various mechanisms for removing 
particulate organic matter from suspension in aquatic systems. 
Brachycentrus solomoni is a suspension feeding caddisfly which uses the 
setal fringe of its mid- and hindlegs to capture food particles from the water 
(Mecom and Cummins 1964, Wallace and M.erritt 1980, Hauer and Stanford 
1984, Flint 1984). The larvae construct a case, m_ade of plant material, 
soon after hatching. The case is square in cross section and tapers to a 
point at the hind end. After fastening the front of its case to the substrate 
with a .sil_k strap, the larva extends its elongated mid- and hindlegs radially 
and feeds passively in what has been termed a "fishing" posture (Mecom 
and Cummins 1964). The forelegs are used to remove the food particles 
from the setae of the mid- and hindlegs, and to aid in ingestion of the food 
particles (Flint 1984, Hauer and Stanford 1984). 
The. feeding and general ecology of Brachycentrus has been studied by 
several investigators (Gallepp 1974a, 1974b, 1976, 1977; Hauer and 
Stanford 1984;.Irons 1988; Mecom 1972; Mecom and Cummins 196{; 
Murphy 1919, Ross and Wallace 1981). Suspension feeding is their primary 
method of food acquisition, with little grazing on the substrate occurring, 
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even when low suspended food particle concentrations persist (Gallepp 
1977). Detritus was found to be the dominant food ingested by 
Brachycentrus in studies by Mecom (1972) and Ross and Wallace (1981). 
Mecom and Cummins (1964) have found.that Brachycentrus americanus is 
primarily a diatom feeder with other algae, vascular plant and animal 
tissue also ingested. While they have provided some preliminary 
information on the trophic relationships of the terminal (fifth) instar larvae 
of ~rachycentrus ameri_canus? Mecom and Cummi_ns (1964) indicate that 
further investigation is needed into the trophic relationships of early instar 
larvae. 
The intent of this research has bee·n to investigate: 1) selective 
feeding within instars: whether Brachycentrus solomoni larvae selectively 
feed on particular food types; 2) selective feeding among instars 
(ontogenetic feeding shifts): whether Brachycentrus solomoni larvae change 
food habits over larval instars; and 3) ontogenetic morphological changes: 
whether the structures used by Brachyc.entrus solomoni larvae to capture 
food change morphologically over larval instars. 
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STUDY SITE 
The study site on Pocono Creek is located in Monroe County, 
Pennsylvania at 1350 ft., approximately 1km downstream of the stream 
.origin. Pocono Creek is a second order mountain stream. The study site is 
llmeters wide, has moderate tree-cover, deciduous and evergreen, and has 
primarily a boulder-cobble substrate. Current velocities at this site, taken 
near the substrate with a Pygmy-type current meter, range·from 0.1 - 1.2 
meters per second. Brachycentrus solomoni is very a_bundant at this site 
(X = 1442 m-2· in 1st instar), as are. several species of mayflies, chironomids, 
black.flies and stoneflies. 
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METHODS. 
S.ampling 
Brachycentrus solomoni larvae· were sampled by hand using a 
systematic method, at 10 sites located in the center of the stream. Ten 
larvae were taken at each site and preserved in 70% ethanol. Each site was 
loc~ted ten rocks away from the previous site, counting only rocks that were 
20 centimeters or greater in diameter. 
Water samples., to determine seston concentrations, were taken at 
each site prior to sampling for larvae. A 500 milliliter sample was taken 
using a widemouth Nalgene (tm) sample bottle and preserved with 3 - 5 ml 
of Acid Lugol's solution. Samples for 1st instar larvae were taken on June 
11, 1987; 2nd instar larvae on June· 25, 1~87; 3rd instar larvae .on July 17, 
1987, 4th instar larvae on August 15, 1987 and 5th instar larvae on October 
31, 1987. 
Settling of the Seston Sample 
Upon returning to the lab, the seston samples were placed in 1000 ml 
graduated cylinders and the contents were allowed to settle at a rate of four 
hours per centimeter of settling distance. This was approximately three 
days ofsettling time per sample. The overlying water was then removed 
using a siphon, allowing a .final volume of50 ml remaining in the cylinder .. 
8 
~ ... 
· .. 
The contents wer~ then swirled and rinsed into a 100 ml graduated cylinder 
and again allowed to settle at a. rate of four hours per centimeter. After 
three days the overlying water was siphoned off to- provide a concentrated 
seston sample with a final volume of 10 ml. 
Determination of Larval Instar 
.The larval instars of B. solomoni were determined by head capsule 
width, using an ocular micrometer on a dissecting microscope. Ranges pf 
head capsule widths for each instar were determined from previous 
collections at Pocono Creek. The ranges· were as follows: 1st ins.tar 224 -
240um, 2,nd insta.r 320 - 35.2um, 3rd instar 464 - 512um, 4th instar 640 -
752um, and 5th instar 1040 - i312ui:n. B. _solomoni has a univoltine life 
history in Pocono Creek. The 1st instar larvae appear in early June _and 
reach the 5th instar qy mid-September. They spend the winter months as 
5th instar larvae, pupate jn early April and emerge as adults in early to 
mid-May. The adults survive for only a few days, during which time they 
mate and lay their eggs. 
Dissection Methods 
Brachycentrus solomoi:ii larvae were dissected in a latex bottomed 
petri dish using minutens to remove only the foregut. Only the contents of 
the foregut were examined, because the foregut is primarily for food storage 
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prior to digestion. Food particles found in the foregut are still identifiable 
because extensive digestion has not yet occurred. The foregut and its 
contents were then transferred to a watchglass containing lnil. of distilled 
water. The contents were gently extruded and two drops of Acid Ltigol's 
were added. The contents were then drawn up into a pasteur pipette and 
expelled several times to loosen the gut contents and distribute them 
evenly. Then the contents were .placed in a 1ml Sedgewick-Rafter Cell for 
identification and enumeration. Contents of 1ml of the concentrated seston 
samples were also identified and enumerated using a 1ml Sedgewick-Rafter 
Cell. 
Identification and Enumeration 
Food particles in 15 ·lengthwise transects for each gut content sample 
and t~n lengthwise transects for each water sample were identified and 
enumerated at 200X. A total of ten individual gut samples (one selected 
randomly from each site}, and three individual seston samples ( one each 
from sites 2, 5, and 8), were examined for each instar. All items were 
identified to ·genus where possible. They were later· grouped into four food 
categories: (1) Chlorophyta, (2) Diatoms, (3) Detritus, & (4) Other; for data 
analysis. These categories were chosen because they were present in. the 
diet of all l:;irval instars, thereby satisfying one of the requirements of the 
electivity index E* (see Calculation of Selectivity below). 
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Also for each instar; three individual gut samples (one selected 
randomly from site·s 2, 5, 8) ·and three individual seston samples (one each 
from sites 2, 5, 8) were examined in order to make- size comparisons of the 
detritus. In each sample, the first 75 detritus particles were counted; 
· length-width measurements were made; and one of three geometric shapes 
(elliptical, circular, rectangular) was recorded in order to estimate the 
geometric area and.volume of the detritus. Volume was calculated by 
rotating the three geometric shapes around their long axis to produce an 
ellipsoid, a sphere, and a cylinder. 
Siz.e Adjustment of Organic Detritu_s 
Size differences between organic detritus particles in the seston and 
organic d.etritus particle·s in the gut contents were found. Those particles 
found in the gut contents were, on average,. smaller than those found. in the 
seston. There were also proportionally more organic detritus particles found 
in the gut contents than in the seston samples. These differences in size 
and number may have been due to three things: 1) particle selection by the 
larvae, 2) sampl~ ·prep~ration or 3) mastication of food particles by the 
larvae. 
To compensate for the differences which .may have been due to 
sample preparation or masticatio.n ·of food by the larvae, an. adjustment 
factor was determined for each set of samples. After estimating the 
11 
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geometric area of the detritus particles using the above method, the mean 
' 
geometric area of detritus from gut samples and seston samples for each 
• instar were compared {Appendix 1}. The size difference was then adjusted 
for in the abundance used to .calc~ate the electivity index E*. 
Adjustment factors using detritus particle volume were also 
determined (Appendix 2). They indicate that the particles found in the gut 
contents· were, on average, smaller that those found in the sestqn; with the 
exception of the 3rd ins tar. The electivity index E* was calculated using 
the original and both types of adjusted values. 
Calculation of Selectivity 
The electivity index E*, derived by Vanderploeg and Scavia ( 1979a, 
1979b) was used to calculate selectivity for the different food types. 
E* = [ wi - (1/n)] / [ wi + (1/n)] 
where; W• = r: / P· l 
. l l 
and; ri = proportion of i in the diet. 
Pi = proportion of i in the environment. 
n = number off ood types. 
This index has values ranging from -1, indicating avoidance, to +l, 
indicating preference, with O being neutral. Its attributes include: l) it 1s 
stable under changes in relative abundance in food types, 2) it is subject to 
12 
sampling errors for foods that are rare in the diet and rare to moderately 
common in the environment, 3) it is amenable to non-parametric tests but 
not parametric tests, 4) rank order comparisons ofelectivities from diverse 
sites are meaningful, however; 5) direct comparisons of electivities must be 
limited to samples with the same food types (Lechowicz 1982). The 
"Ecological Measures" computer program by P.M. Kotila (1986) was used to 
calculate this index. 
Scanning Electron Microscopy 
Whole specimens, previously preserved in 70% ethanol, were placed 
in 100% acetone for two minutes. The specimens were removed from the 
acetone, allowed to air dry and mounted .on stubs. They were then 
examined and photographed using a Cambridge Stereoscan 200 microscope 
operated at 5kV. Photographs were taken using Polaroid type. 55 Land film. 
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RESULTS 
Morphology 
There are· distinct ontogenetic differences in the .morphology of 
Brachycentrus solomoni larvae. Aside from the size increases that occur in 
the setae and legs as the .larvae mature, there are distinct changes in the 
type of setae present on the femur. The setae of the first instar larvae are 
spurred (SP), with only one stalked seta (ST) occurring over the length of 
the fem,ur (Figure 1). Tp.ese spurred setae do not occur in any of the·other 
instars. The setal morphology chang~s by the 2nd .instar. The spurred 
setae become stout, grooved (SG) setae which remain this way through the 
5th instar (Figure 2). The stalked setae are present on all larval instars 
and do not -change in morphology, however they increase in number as the 
organism matures. As B. solomoni matures, all of the setae change in size 
(Figure 3), number (Figure 4), and spacing. 
Selectivity of food type 
A complete listing of the items found in the diet of Brachycentrus 
solomoni is given in Appendix 3. Organic detritus composed greater than 
90% of the items in the diet in all larval instars of B. solomoni (Figure 5), 
while algae contributed less than 10% of the. items in the diet (Figure 6). Of 
the algal portions of the diet; the diatoms ·were ingested more frequently 
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than all other algae, in .all five instars (Figure 6). Organic detritus was 
selected for by all larval instars of Brachycentrus solo~oni studied (Figure 
7). In. the 5th instar larvae a selectivity for diatoms was also exhibited 
(Figure 7). 
After adjustments for size differences between organic detritus 
particles found in the seston and those found in the diet were made using 
geometric area, the selectivity for organic detritus remained (Figure 8). 
1st instar, 4th instar, as well a·s, ~th instar larvae exhibited a selectivity for 
diatoms (Figure 8}. However, the selectivity values. for diatoms are lower 
than those for organic detritus. (Note:· Standard error bars used in these 
figures are only provided in order to give an indication of variability in .the 
data. Beca~se E* values .may not be normally distributed, these estimates 
of variability have not been used in statistical testing. Non~parametric 
statistical tests have been used.) 
The Kruskal-Wallis H Test (for multiple comparisons) was used to 
test the difference in selectivity (E*) between food groups within instars. 
Selectivity of organic detritus was significantly greater thari Chlorophyta 
and Other in all instars at p = 0.05. There were no cases in which the 
selectivity of organic detritus ·was significantly greater than that for 
diatoms. 
The Krus;kal-Wallis H Test (for multiple comparisons) also indicated· 
that the selectivity of diatoms was significantly greater than Chlorophyta in 
15 
the 1st, 3rd, and 4th instars at p = 0.05. In the 3rd and 5th instars the 
selectivity of diatoms was significantly greater than Other at p = 0.05. 
Non-diatom chrysophytes are not ingested, even when their proportions rise 
dramatically in the ~eston during the 5th instar (Figure 6). This apparent 
avoidance lends further evidence that Brachycentrus solomoni does not j.ust 
track the most abundant" food resources. 
The Kruskal-Wallis H Test (for multiple comparisons) was also used 
to test the difference in selectivity {E*) between instars within food groups. 
The selectivity of organic detritus by the 3rd instar was significantly greater 
than the 1st, 4th and 5th instars at p = 0.05. In the 4th and 5th instar; the 
selectivity of diatoms was significantly greater than the 3rd instar at p = 
0.05. Based on the different food types and their respective selectivity (E*) 
values, there appears to be no discrete ontogenetic shift in food habits. 
When size adjustments using the geometric volume of detritus were 
made, there was a decrease in selectivity for detritus and an increase in 
selectivity for the remaining food types, in all but the 3rd instar (Figure 9). 
The size ratios determined for the 2nd, 4th, and 5th instar larvae using 
geometric volume (Appendix 2) were .comparable to those determined by 
using geometric area (Appendix 1). In the 3rd instar, selectivity for detritus 
increased slightly while selectivity decreased slightly for the remaining food 
types. The size ratio determined for the 1st instar larvae using geometric 
volume was greater than three times that determined using geometric are~. 
16 
This changed the selectivity for detritus from positive to negative and 
increased the s.electivity for the remaining food types. However, if the 
detritus ·particles are not assumed to be spheroid hu_t rather plate-like in 
nature, then these changes jn selectivity would not be as pronounced. 
The Kruskal-Wallis H Test (for multiple comparisons) was used to 
test the E* data, adjusted using geometric volume, for differences in 
selectivity between food groups within instars-. The seiectivity for diatoms 
was significantly greater than.the selectivity of Chlorophyta and Other in 
the 1st, 3rd, and 5th instars at p=0.05. Organic detritus was significantly 
selected for above Chlorophyta and Other in the 2nd, 3rd, and 4th instars 
and above Other in the 5th instar at p=0.05. Although there were no 
significant differences between the selectivity of organic detritus and 
diatoms, the E* values for diatoms are greater than those for organic 
-detritus in the 1st and 5th. instars. 
The Kruskal-Wallis H Test (for multiple comparisons) was also used 
to test the difference in ~electivity (E*) between instars within food groups. 
Selectivity for organic detritus by the 3rd instar was sjgnificantly greater 
than that of the 1st, 4th, and 5th instars at p-U.05. The selectivity for 
organic detritus by the 2nd instar was also significantly greater than that 
by the 1st instar at p=0.05. Selectivity .for diatoms by the 1st and 5th 
instars was significantly greater than that by the 2nd and 3rd instars at 
p=0.05. These data, which were adjusted for differences in detritus 
17 
geometric volume, suggest that there were two oritogenetic shifts in diet 
selection by B. solomoni. One shift occurred be.tween the 1st and 2nd 
instars, a shift from selectivity for diatoms to detritus. The other shift 
occurred between the 4th and 5th instars, a shift from selectivity for just 
detritus to. a positive selectivity for detritus and diatoms. Selectivity for 
different types of diatoms has not been exam;ined. Year to year changes in 
seston composition may modify these feeding shifts. 
The larvae of B. solomoni also appeared to select organic detritus 
particles from the smaller size ranges of those available in the seston 
(Figure 10). However, this selection was not examined further. 
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DISCUSSION 
, My results indicate that both organic detritus and diatoms are 
import:;int components of the diet of B. solomoni. However, size differences 
between organic detritus particles found in the seston and those found in 
the gut contents were observed. These differences in size may have been 
due to three things: 1) particle selection by the larvae, 2) sample 
preparation or 3) mastication of food particles by the l~rvae. In an attempt 
t9 eliminate the effects of the second and third possibilities, the abundance 
of organic detritus particles was adjusted using two methods. 
When organic detritus was adjusted for size differences using 
geometric area, the selectivity of detritus was -signific~nt in the diet of all 
ins tars of B. solomoni. Detritus was significantly selected for above all 
qther food type$, except ·diatoms,. in all instars of B. solomoni. Although 
there were distinct ontogenetic morphological changes that occurred as the 
B. solomoni larvae grew, there were no distinct ontqgenetic changes in the 
selectiyity of food types when this adjustment was used. 
However, when organic detritus was adjusted for size differences 
using geometric volume, the selectivity for diatoms by the 1st and 5th 
ins tars was significant. Using this approach, there were two distinct 
ontogenetic shifts indicated in the selectivity of food types by B. solomoni 
larvae. The first shift, from a selectivity for diatoms to a selectivity for 
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detritus, occurred at the same time as the _shift in setal morphology, 
between the 1st and 2nd instars. The second shift occ_ urred between the 4th . . 
and 5th instars. 
Analyses of the food habits of other stream insects, particularly 
suspension feeders, have shown that detritus is a major component jn the 
diet ofa numb.er of organis_ms. Many blackfly larvae (McCullough et. al. 
1979, Ladle et. al. 1972), mayfly nymphs (Hawkins 1985), and caddisfly 
larvae (Mackay and Wiggins 1979, Wiggins .and Mackay 1978) have all been 
found to have diets composed primarily of detritus. 
The selectivity for diatoms at certain points in ·the life history of B. 
solomoni indicates that algae may also play an important role in their diet. 
The individual contributions ofalgae and detritus to the nutrition of aquatic 
invertebrates is difficult to asses_s (McCullough et. al. 1979). It i~ commonly 
thought that algae have more nutritional value than detritus (Anderson and 
Cummins 1979). However, the nutritional value of detritus can be 
enhanced through conditioning and col9nization by bacteria and fungi 
(Anderson and Sedell 1979, Arsuffi and Suberkropp 1986, Barlocher 1985, 
·cummins and Klug 1979, Fuller et. aL 1988, Lamberti and Moore 1984). 
Fine _particulate organic matter (FPOM_) (<75um), bas a higher 
microbial:detrital biomass ratio than other particle sizes and is quite 
palatable to detritivores (Boling et. al. 1975). rherefore, FPOM may contain 
more food value than other particle sizes and in turn contribute 
20 
.significantly to the nutrition of aquatic organisms.. However, ingestion 
rates, assimilation efficiencies, and bacterial concentrations of ingested 
detritu~ need to be worked out before we can know the exact contribution 
detritus makes to the diet of B. solomoni. 
. 
----
This research can not assess the selectivity of detritus quality. 
Several papers have been published which show that detritus quality and 
feeding selectivity by detritivores is influenced by the type of bacteria and 
fungi c.oionizing the detritus (Arsuffi and Suberkropp 1988, Barlocher and 
Kendrick 1973). Palatability· of detritus can also be influenced by the types 
of fungi inhabiting it (Arsuffi and Suberkropp 1988). And more 
importantly, the _growth of caddisflies has been shown to be affected by the 
types of fungi colonizing detritus (Arsuffi and Suberkropp 1986). Others 
point out that the actual microbial biomass of.detritus may not be the major 
source of.carbon for detritus consumers and may not correlate directly with 
food quality at all (Findlay et. al. 1986). 
Brachycentrus is one of several suspension feeders that utilize 
suspended detritus as a food source. The other suspension feeders, such as 
blackfly larvae, net-spinning caddisfly larvae and some mayfly nymphs, 
have received more attention in this regard (see Wallace and Menjtt 1980, 
Wallace et. al. 1977 for reviews). These organisms have be~~ noted 
primarily for their size selectivity of food particles (Braimah 1987, .Schroder 
1988', Wallace 1975). The factors influencing this selectivity and the 
21 
mechanisms through which it occurs have been investigated for some of 
these groups (Craig and Chance 1982, Ross and Craig 1980, Braimah 1987, 
Wallace and Malas 1976). Although, we know very little· about the 
hydromechanics involved in the suspension feeding of Brachycentrus 
solomoni and the effects that it may have on food selectivity and particle 
size selectivity. This may be the appropriate direction for further research. 
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Sample 
1st lnstar Seston 
1st Instar Gut Contents 
2nd Instar SestQn 
2nd Instar Gut Contents 
3rd Instar Seston 
3rd Instar Gut Contents 
4th lnstar Seston 
4th Instar Gut Contents 
5th lnstar Seston 
5th Instar Gut Contents 
Table of Detritus 
Size Adjustment Data 
Mean Geometric 
Area +/- S.E. 
126.45 +/- 21.9 
44. 79 +/- 6.8 
88.74 +/- 14.24 
67.19 +/- 11.47 
92.44 +/- 17.9 
81.02 +/- 30} 
89.83 +/- 15.4 
61.48 +/- 11.2· 
148.55 +/- 18. 7 
85.70 +/- 8.5 
Appendix 1. 
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Conversion Factor 
2.82 
1.32 
1.14 
1.46 
1.73 
Sample 
1st Instar Seston 
1st Instar Gut Contents 
2nd Instar Seston 
2nd Instar Gut Contents 
3rd Instar Seston 
3rd Instar Gut Contents 
4th Instar Seston 
4th Instar Gu.t Contents 
5th Instar Seston 
5th Instar Gut Contents 
Table of Detritus 
Size Acljustment Data 
Mean Geometric 
Volume+/- S.E. 
3156.30 +/- 1142.96 
336.26 +/- 90.43 
1106.62 +/- 340.93 
791.44 +/- 245.26 
1410.99 +/- 518.07 
1959;00 +/- 1174. 76 
887;96 +/- 237.82 
698.78 +/- 23L38 
1884.64 +/- 508.25 
782.45 +l- 126.12 
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Conversion Factor 
9.39 
1.40 
0.72 
1.27 
2.41 
Chlorophyta 
Anki strodesmus 
Cladophora 
Closterium 
Cosmarium 
.Crucigenia 
Pediastrum 
Scenedesmus 
Staun:lstrum 
Ulothrix 
Cyanophyta 
Lyngbya 
Nostoc 
0 sci llatoria 
Table of Algal Genera Found 
in the Diet of Brachycentrus solomoni 
Bacillariophyceae 
Achnanthes 
Asterionella 
Cocconeis 
Cymbella 
Diatoma 
Eunotia 
Fragilaria 
Frustulia 
Gomphonema 
Mastogloia 
Melosira 
Meridion 
Navicula 
Synedra 
Tabellaria 
.Pyrrhophyta 
Peridinium 
Appendix 3. 
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Other Chrysophyta 
Dinobryon 
'rable of Raw Data - Seston Contents. 
Date lndiv. Chlorophyta Detritus Diatoms Other 
June 11 1 32 2108 417 76 
2 51 2049 507 68 
3 72 2079 495 .84 
Mean 51.7 2078.7 473.0 76.0 
+/- .S.E. 11.6 17.0 28.2 4.6 
June 25 1 17 2013 294 26 
2 44 2155 268 16 
3 34 2231 363 23 
Mean 31.7 2133.0 308.3 21.7 
+/- S.E. 7.9 63.9 28.3 3.0 
July 17 1 291 4369 377 111 
2 281 4923 428 107 
3 251 4837 467 160 
Mean. 274.3 4709.7 424.0 126.0 
+/- S.E. 12.0 172.1 26.1 17.·0 
Aug. 15 1 126 3223 380 30 2 106 3377 631 82 
3 136 3099 603 .19 
Meari 122.7 3233.0 538.0 43.7 
+/- S.E. 8.8 80.4 79.4 19.4 
Oct. 31 1 5 8190 518 2068 
2 1 7110 481 2406-
3 25 7321 4'54 2415 
Mean 10.3 7540.3 484.3 2296.3 
+/:. S.E. 7.4 330.5 18.6 114.2 
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Table of Raw Data - Gut Contents 
Date .lndiv. Chlorophyta Detritus Diatoms Other 
June 11 1 0 989 79 0 
2 2 1294 112 20 
3 0 1392 3·3 2 
4 1 1504 37 1 
5 0 1017 106 1 
6 0 118"2 110 50 
7 5 1538 40 1 
8 19 1348 98 0 
9 2 1746 34 20 
10 4 1629 236 26 
Mean 3;3 1363.9 88.5 12.1 
+/- S.E. 1.8 79.3 19.5 5.3 
June 25 1 3 2206 95 4 
2 8 2218 36 4 
3 0 2079 29 0 
4 ·o 2137 24 0 
5 0 1864 61 3 
6 0 1550 27 0 
7 0 1890 46 1 
8 0 1931 80 3 9 25 1846 204 2 
10 0 2150 22 2 
Mean 3.6 1987.1 62.4 1.9 
+/- S.E. 2.5 66.4 17.6 0.5 
July 11 1 8 2665 82 0 
2 6 3-365 74 1 3 1 2987 43 1 
4 0 2815 50 3 5 0 3240 53 0 6 0 3115 74 2 
7 0 3209 46 1 
8 0 .3210 46 2 
9 0 3007 3.1 0 10 7 3480 50 1 
Mean 2.2 3109.3 54.9 Ll 
+/- S.E. 1.1 78.1 5.2 0.3 
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Table of Raw Data - Gut Contents (cont'd) 
Date Indiv. Ch lorophyta Detritus .Diatoms Other 
Aug. 15 1 18 3178 308 6 
2 13 .4637 430 38 
3 6 2431 153 3 
4 25 4080 342 19 
5 9 3790 391 26 
6 2 3140 180 3 
7 22 2580 466 1 
8 28 3522 207 11 
9 5 3289 171 527 
10 16 4847 232 2 
Mean. 14.4 3549.4 288.0 63.6 
+/- S.E. 2.8 253.2 36.4 51.6 
Oct. 31 1 4 3561 252 43 
2 4 4467 377 15 
3 1 6187 467 52 
4 0 5532 48 1 
5 1 4172 176 17 
6 1 3929 155 102 
7 1 4579 84 0 
8 2 5336 70 4 
9 0 4046 158 64 
10 0 3794 34 0 
Mean 1.4 4560.0 182.1 29.5 
+/- S.E. 0.5 270.8 45.6 10;9 
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Table of Raw Data - E* Values 
Date Indiv. Ch lorophyta Detritus Diatoms Other 
June 11 1 -1.000 0.495 0.019 -1.000 
2 -0.765 0.364 -0.102 
-0.049 
3 -1.000 0.555 -0.466 -0. 758 
4. -0.830 0.552 -0.454 -0.881 
5 -1.000 0.459 0.105 -Q.865 
6 -1.000 0.218 -0.221 0.287 
7 -0.414 0.520 -0.468 
-0.893 
8 0.092 0.359 -0.192 -LOOO 
9 -0.774 0.469 -0.617 -0.071 
10 -0.686 0.307 0.091 -0.157 
Mean -0. 738 0.430 -0.230 
-"0.539 
+/- S.E. 0.110 0.036 0.082 0.153 
June 25 1 -0.621 0.437 .-0.136 .;0.374 
2 -0.224 0.446 -0.547 -0;_367 
3 -1.000 0.570 
-0.4 79 --1.000 
4 -1.000 0.576 
-0.552 -1.000 
5 -1.000 0.486 -0.209 
-0.372 
6 -1.000 0.562 -0.398 
-1.-000 
7 -1.000 0.532 
-0.289 
-0.708 
8 -1.000 0.471 
-0.113 
-0.404 
9 0.135 0.179 0.047 
-0.734 10 -1.000 0.550 
-0.608 
-0.521 
Mean -0.771 0.481 -0.328 
-0.648 
+/- S.E. 0.130 0.037 0.070 0.087 
July i 7 1 -0. 742 0.483 
-0.009 
-1.000 
2 -0.826 0.513 
-0.136 
-0.933 
3 --0.962 0.545 
-0.296 
-0.918 
4 -1.000 0.528 
-0.221 
-0.772 
5 -1.000 0.544 
-0.238 
-1.000 
6 -1.000 0.513 
-0.099 
-0.861 
7 -1.000 0.547 
-0.295 
-0.923 
8 -1.000 0.544 
-0.300 
-0.854 
9 -1.000 0.564 
-0.417 
-1.000 
10 -0.794 0.537 
-0.307 
-0.931 
Mean -0.932 0.532 
-0.232 
-0.919 
+/- S.E. 0.032 0.007 0.038 0.023 
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Table of Raw Data - E* Values (cont'd) 
bate Indiv. Chlorophyta Detritus Diatoms Other 
Aug. 15 1 -0.516 0.363 0.109 -0.540 
2 -0.767 0.282 
-0.002 0.041 
3 -0.710 0.445 
-0.007 -0.615 
4 -0.514 0.331 0.001 -0.186 
5 -0.795 0.292 0.062 -0.038 
6 -0.910 0.473 -0.019 -0.670 
7 -0.445 0.262 0.300 -0.906 
8 -0.363 0.381 -0.119 -0.320 
9 -0.976 
-0.535 -0.827 -0.564 
10 -0.603 0.480 -0.100 -0.840 
Mean -0.660 0.277 
-0.060 -0.464 
+/- S.E. 0.064 0.094 0;093 0.103 
Oct. 31 1 0.051 0.149 0.196 -0.898 
2 -0;065 0.146 0.277 -0.971 
3 -0.662 0.266 0.339 -0.909 
4 -1.000 0.558 
-0.355 -0.996 
5 -0.450 0.369 0.175 -0-.9p3 
6 -0.435 0.359 0.132 -0.694 
7 -0.387 0.469 
-0.117 
-1.000 
8 -0.150 0.460 
-0.289 
-0.987 
9 -1.000 0.413 0.189 
-0.778 
10 -1.000 0.557 
-0.343 
-1.000 
Mean -0.510 0.375 0.020 
-0.919 
+!- S.E. 0.125 0.047 0.085 0.033 
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Table of Raw Data - Geometric Area Adjusted E* Values 
Date Indiv. Chlorophyta Detritus Diatoms Other 
June .11 1 
-1.000 ·0.336 0.331 -1.000 
2 
-0.661 0.075 0.110 0.162 
3 -1.000 0.480 -0.089 -0.520 
4 
-0.652 0.473 -0.080 -0.749 
5 -1.000 0.256 0.372 -0.773 
6 -1.000 
-0.150 -0.080 0.413 
7 -0.083 0.393 -0.149 -0.793 
8 0.293 0.067 0.015 -1.000 
9 -0.625 0.279 -0.400 0.221 
10 -0.578 
-0.020 0.266 0.023 
Mean -0.631 0.219 0.030 -0.402 
+/- S.E. 0.138 0.068 0.076 0.173 
June 25 1 -0."567 0.391 
-0.053 -0.300 
2 -0.141 0.403 -0.484 -0.290 
3 -1.000 0.560 -0.377 
-1.000 
4 -1.000 0.568 -0.458 
-1.000 
5 -1.000 0.452 
-O.l16 -0.286 
6 -1.000 0.551 -0.291 
-1.000 
7 -1.000 0.512 
-0.184 
-0 .. 649 
8 -1.000 0.-434 -0.022 -0.324 
9 0.179 0.088 0.092 
-0.712 
10 -1.000 0.534 -0.529 
-0.430 
Mean .:o. 7p3 0.449 -0.242 "-0.599 
+/.-.S.E. 0.138 0.045 0.069 0.099 
July 17 1 -0. 721 0.468 0.037 
-1.000 
2 -0.810 0.502 
-0.087 
-0.926 
3 -0.957 0.538 -0.2-45 .,Q.909 
4 -1.000 0.518 -0.171 
-0. 750 
5 -1.000 0.536 -0.186 
-1.000 
6 -1.000 0.501 -0.049 
-0.848 
7 -1.000 0.540 -0.244 
-0.915 
8 -1.000 0.536 -0.249 
-0.838 
9 -1.000 0.559 
-0.368 
-1.000 
10 -0.774 0.529 
-0.258 
-0.924 
Mean -0.926 0.523 
-0.182 
-0.911 
+/- S.E. 0.035 0.008 0.038 0.026 
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Table of Raw Data - Geometric Area Adjusted E~ Values (cont'd) 
Date Indiv. Chlorophyta Detritus Diatoms Other 
Aug. 15 1 -0.445 0.275 0.199 -0.471 
2 
-0.734 0.175 0.074 0.116 
3 -0.648 0.384 0.107 -0.539 
4 -0.448 0.236 0.086 -0.103 
5 -0. 764 0.187 0.139 0.040 
6 -0.887 0.421 0.105 -0.596 
7 -0.385 0.150 0.364 -0.893 
8 -0.277 0.299 -0.023 -0.230 
9 -0.975 
-0.650 
-0.823 0.572 
10 -0.516 0.431 0.027 
-0.798 
Mean -0.608 0.191 0.025 -0.290 
+/- S.E; 0.073 0.099 0.100 0.144 
Oct. 31 1 0.127 
-0.047 0.269 -0.882 
2 0.011 -0.050 0.345 
-0.966 
3 -0.602 0.098 0.425 
-0.890 
4 
-1.000 0.528 
-0.138 
-0.993 
5 -0.340 0.239 0.-298 .;0.:940 
6 -0.326 0.225 0.253 
-0.622 
7 -0.232 0.386 0.055 
-1.000 
8 0.017 0.372 -0.129 
-0.982 
9 -1.000 0.303 0.325 
-0. 713 
10 -1.000 0.526 
-0.125 
-1.000 
Mean -0.434 0.258 0.158 
-0.899 
+/- S.E. 0.140 0.066 0.070 0.041 
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Table of Raw Data - Geometric Volume Adjusted E* Values 
Date Indiv. Ch lorophyta Detritus Diatoms Other 
June 11 1 -1.000 
-0.036 0.508 -1.000 
2 
-0.476- -0.243 0.370 -0.074 
3 -1.000 0.309 0.299 -0.601 
4 ,.0.397 0.264 0.271 -0.810 
5 ~1.000 -0.148 0.523 -0.875 
6 -1.000 ,.0.371 0.276 0.280 
7 0.187 0.087 0.122 -0.868 
8 0.391 
-0.399 0.126 -1.000 
9 -0.310 0.098 -0.011 0.122· 
10 -0.433" 
-0.402 0.437 -0.231 
Mean -0.504 
-0.084 0.292 -0.506 
+/- S.E. 0.160 0.085 0.05'5 0.154 
June 25 1 -0.556 0.381 -0.036 -0.285 
2 -0.124 0.392 -0.470 -0.275 
3 -1.000 0.558 '-0.355 -1.000 
4 -1.000 0.566 a.0.436 
-1.000 
5 -1.000 0.444 
-0.096 -0.269 
6 -1.000 0.548 
-0.268 -1.000 
7 -1.000 0.507 -0.162 
-0.636 
8 -1.000 0.425 
-0.003 -0.308 
9 0.187 0.067 0.101 
-0. 708 
10 -1.000 0.530 -0.512 -0.411 
Mean -0.749 0:442 
-0.224 
-0.589 
+/- S.E. 0.139 0~047 0.068 0.101 
July 17 1 -0.793 0.514 -0.132 
-1.000 
2 -0.864 0.537 -0.263 
-0.948 
3 -0.971 0.560 -0.420 ~o.938 
4 -1.000 0.547 
-0.346 
-0.822 
5 -1.000 0.559 
-0.367 
-1.000 
6 -1.000 0.536 
-0.227 
-0..892 
7 -1.000 0.562 
-0.420 
-0.942 
8 -1.000 0.559 
-0.423 
-0.888 
9 -1.000 0.574 
-0.533 
-1.000 
10 --o·.840 0.554 
-0.428 
-0.948 
Mean -0.947 0.550 
-0.356-
-0.938 
+/- S.E. 0.026 0.005 0.037 0.018 
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Table of Raw Data - Geometric Volume AdJusted E* Values (cont'd) 
Date Indiv. Chlorophyta Detritus Diatoms Other 
Aug. is 1 -0.471 0.310 0.168 -0.496 
2 -0.745 0.217 0.048 0.090 
3 -0 .. 671 0.409 0.067 -0.567 
4 -0.471 0.273 0.057 -0.132 
5 -0. 775 0.229 0.113 0.013 
6 -0.896 0.442 0.061 -0.624 
7 -0.406 0.194 0.343 -0.898 
8 -0.307 0.332 
-0.056 -0.262 
9 -0.976 -0.610 -0.825 0;570 
10 -0.548 0.451 -0.018 
-0.814 
Mean -0.627 0.225 -0.004 -0.312 
+/- S.E. 0.070 0.097 0.098 0.144 
Oct. 31 1 0.161 -0.178 0.299 -0.875 
2 0.045 -0.181 0.374 -0.965 
3 -0.572 -0.022· 0.461 -0.880 
4 -1.000 0.502 -0.009 -0.991 
5 --0.285 0.137 0.352 -0.919 
6 -0.271 0.121 0.308 -0.585 
7 -0.147 0.317 0.141 
-1.000 
8 0.101 0.299 -0.046 
-0.978 
9 -1.000 0.214· 0.387 -0.676 
10 -1.000 0.499 0.003 -·1.000 
Mean -0.397 0.171 0.227 
-0.887 
+/- S.E. 0.148 0.078 0.059 0.046 
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